s 

00 

3 



PATENT SPECIFICATION 

(21) Application No. 17712/74 (22) Filed 21 lune 1974 

(31) Conventkm Application Na 7 323 084 

(32) Filed 25 June 1973 la 
C33) Franco (PR) 

(44) Complete Specification pubfehed 2 Sept. 1976 

(51) INT CL 1 B21B 33/13 

(52) Index at acceptance HIP 31B 31C 31D2 31F 43A 



w 1 448 304 




10 



15 



20 



25 



30 



35 



40 



45 



(54) IMPROVEMENTS IN AND RELATING TO BORE HOLE 
DRILLING 

(71) We, COMPAGNIB FRANCA! SB Furthermore, U is essential to ensure a 
DBS PBTROLES, a French corporate body, perfect aeal round the flexible hose to at to 
Paris 16 erne, avoid Hie considerable danger if an eruption 
occora. 

According to one aspect of the present 
invention mere is provided a method of 
exploratory drilling comprising drilling a 
hole and moulding a tobing ■round the wall 
of the drifted hole simultaneously with 
drilling ol the hole, the tube preventing 
caving In of the strata and ingress of water. 
According to another aspect of the 
present invention there is provided a 
method of exploratory drfihng comprising, 
dcUBsg a hole by passing a drilling tool 
downwardly through the earth, ™«m"*inr a 
tubing around the wall of the drilled hole 
simultaneously with tfie downward 
movement ol the drUHng tooL to prevent 
caving in of the strata and Ingres* of water, 
wherein an expendable member carried by 
the drilling tool U expanded laterally against 
the moulded tubing so as to prevent relative 
movement between tins expandable member 
and the tnbinx and a force Is exerted be- 
tween the stationary expandable member 
and the drUHng tool to cause the driHxagtool 
to progress downwardly* 

Thua, on die surface, instead of having a 
large stock of pipes always available, which 
are assembled one to tine other as drilling 
progresses. It is only neoeasaiy to have 
available a stock of *™™M*«g «nft»rrtMs 
which are tipped Into appropriate tanks, 
from which they ere led into a tubing form er 
connected with and above the drilfang tool 
By use of this method the strata can be 
rted hnmediatetv after drilling. 

of tubing In the process of 



of 5 rue Mlchel-Auge, Paris 16 
France, do hereby declare the invention, 
for which we pray thai a patent 
may be granted to us, and the 
method by which it is to be performed, 
to be parUcularry described in and by the 
following statement: — 

The present invention Is concerned with 
exploratory drQtfng and in particular to the 
protection of a drilled hole against caving 
m and ingress of water. 

Known methods, in spHe of the p r ogress 
achieved, afi have the common charac- 
teristic of protecting the drilled bole against 
owing in of the strata passed through by 
means of tubes which are sent down as the 
drilling descends. This type of protection 
which is costly, due both to the time 
required to place the tubes in position and 
the mend handling involved ana to the cost 
of dm tubes used, is particularly trouble- 
some in the case where drifting methods, 
known as rotary drUHng methods are em- 
ployed, because of a lose of power, due to 
rubbing of the drilling tool drive shaft 
against the walls of the bore hole, is added 
to the above disadvantage. This loss of 
power may be considerable because this 
shaft may be as much as several miles in 
length. Furthermore, when the tools require 
changing it hi necessary to raise the drive 
shaft, which comprises lengths of rod 
screwed one into the other, and unscrew it 
thus increasing the cost price of this type of 
protection* 

The method of bore-bole drilling catted 
'flexidrlttmsf achieves a net advemce over 
rotary methods because the drive shaft is 
replaced by a flexible armoured hose for the 
tool driving motor and the flexible hose can 
be wound up or unwound by means of a 
drum* In addition, the space taken up by the 
dtilQng platform can be reduced In size. 
However mis method does not dispense with 
the need to protect the drilled now using 
steel tubes to prevent caving in of the strata. 
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being moulded may be protected from the 
drilled strata by a sleeve which is moulded 
below lt» This enables the tubing to be ef- 
fective! j protected during its moulding 
process because it is enough to ensure that 
the sleeve former and drilling tool holder 
are effectively sealed for the tubing former 
to be protected from the strata and, as a 
result, all water ingress. 
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According to a further aspect of the 
present invention there is provided sp- 
paxatuafor carrying out the above method 
comprUa^ a driUfaif toot » sup- 
5 porting body tor ittpporttng the drilling tool, 
a motor for rotating the tool end mounted 
below the supporting, body, a tubing former 
an said body lor forming the tubing and 
Inning an injection gone at Hi tower and and 
10 a feed circuit for feeding tubing moulding 
material to the injection soon of the former. 

The invention wBt be more foIW un- 
derstood from the foUo winy description of 
an embodiment thereof, given by way of 
15 exampleonly, with reference to the an- 
conuTanyfatg drawings. 
In the drawings: 

Figure is a diagrammatic 'Hew m cross 
section of the lower part of an embodiment 

70 of a machine according to the invention; 
Figure 2 b a diananuaatic ▼low in cross 
section of apart of (he machine of Figure 1: 
Figures 3, 4 and 5 am dagrammatic 
Illustrations of the menus of advancing the 

25 tool of the msotrtne of Figure 1 in three 
different stages; 

Figure 6 is a discreet ma tic illustration of 
the supply circclt for the materials used m 
the soaexdne of Figure 1; 

30 Figure 7 is a dlsmmmatic ilhuttatmn of 
the urflBng mud circuit of me machinn of 
Figure li and 

Figure 8 is the diagrammatic iUaatration 
of the mam controls for controlling the 

35 descent of the machine of Figure 1. 

Tho machine comprises a motor 1 driving 
■ rotracmblodraitool2andwhkhm«ybe» 
turbine or aa electric motor. II is lowered by 
means of a flexible hose 3 or similar means 

40 inside which are fitted eU the circuits 
required to supply the motor, to supply the 
oil circuits controlling the progress of the 
drill and tor mud drenmb^ la order not to 
uselessly ovarcrowd the drawing, only an oil 

45 feed channel 23, a mud circuit 4, a single 
material feed circuit 5 for moulding a sleeve 
6 and a tingle material feed circuit 7 for 
moulding a tubing 8 are ffiustrated. 
These various circuits are placed under 

50 the control of a control unit 9 below which s 
body 10 is located carrying two inflatable 
sleeves 11 and 12. Sleeve If, fast with body 
10, enables all the equipment illustrated to 
be supported after mfbrtion wher e as sleeve 

55 12> fast with a eyfinder 42, slides with ate 
said cyBnder up and down body 10 by means 
of sealing rings 13 and 14, thus enabling tool 
drfvteg motor I and all tho equipment to be 
moved after inflation of sleeve 12, 

60 The equipment for making the sleeve 6 
and tubing 5 comprises two tube farmers 15 
and 16 provided with heating element 17 
and 18 and injection zones 19 and 20 
receiving respectively the materials for 

65 making the tubing 8 through circuit 7 and 



for making sleeve 6 through circuit 5. 

The material which is used for making 
tubing 8 may be of the resin or cement type 
having, for example, a resistance to com- 
pression greater than 2,500 bars and a 70 
resistance to traction greater titan 700 bars 
over a temperature mage of between 0* end 
150<C the viscosity being less then 70 
poises. 

As an example, tubing S may be made up 75 
of a polymerised cpogy resin. The therm o- 
hardealng resin is injected at a pressure of 
approximately 30 bars above the pressure 
existing at the base of the drffl. The resin is 
cooled by a ring 21. in which a coeffcg 80 
Squid, e,t> mud, circulates, thai preventing 
a risk of jriyinertsetion in the injection none 
19. Heating element 17 and 18, on the other 
hand, ensure polymariaatioa of tho injected 
materiel. 55 

Sleeve 6. in tho example chosen* is a 
silicone elastomer resin (trade name 
"Silas teae") which is extruded and which 
possesses the characterise of pcuymcrisiiig 
well in water, A retractable shield 22, 90 
consisting of an inflatable sleeve, which can 
be seen in the Inflated position in Fjaure 2, 
ensures protection of sleeve 6 during its 
formation by preventing framnauti or rock 
particles from being included, in the sleeve, 95 
which, if included, might woH become water 

Tube formers 15 and 16 are units which 
are inihued In (he same manner as shield 22 
by the oil circuit 23. To raise the tool-tube 100 
former assembly all that is necessary ia to 
sftghtly deflate units IS and 16. 

The resin supply circuit* used to make the 
protective sleeve 6 and tubing: 8 are similar 
to those illustrated in Figure 6. For each 105 
of rest* to suit respectively rioovu 6 or 
8 there Is on the surface one tank 24 
lor the preparahon of the basic 
m ate ri a l and one tank 25 used for the 
proparatlott of the hardener, A vacuum 110 
device Uhtstrated diagiammatiaally 
26 ensures that fumes from the 
i are extracted. Mixer 27 Is designed 
to homogenise the resin base assembly, 
heated by heatfam ehsmeot 2a The base 115 
added TO the retiu is designed to increase the 
resin's mechanical properties and its 
thermal conductivity. It may be, for 
e x a mple, of a metallic nature. 

Tank 25, used for the preparation of the 120 
hardener, comprises in the same manner a 
vacuum pressure device, not illustrated, 
connected to pipe 29 for hardener fume 
extraction, arid a heating element 30. 

Pumps 31 and 32 are metering pumps 12$ 
incorporated in resin hosa 33 and to har- 
dener hose 34, Safety valves 35 and 36, 
enabling a return to be made to tanks 24 and 
25 respectively in the event of abnormal 
pressure In flexible hose 3, are adjusted to 130 
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suit the drilBng depth thus ensuring an 
injection pressure for the resin* at formers 
15 Bud 16 which b 30 bars higher thin that at 
the bottom. Flexible hoses 33 and 34 are 
5 hosted thus ensejfeig that the viscosity off the 
material is not lowered. A valve 37 enables 
the introduction of hardener into a static 
mixer 38 to bs stopped* Tins allows static 
mixer 38 to be drained of hardener. In the 
10 event of a temporary stop in drilling, before 
valve 39, which control* the feed of rash* to 
injection zones 19 or 20, according to 
whether tubing 6 of sleeve 6 is being made, 
is closed. It win be understood that two 
IS assemblies exist similar to that shown in 
Figure 6, one lor the sleeve 6, the other for 
the tubing 8. 
Thus H will be understood that circuits 5 
M and 7, illustrated in Figure 1, each comprise 
20 two channels, one for the resin and the other 
rot the hardener, the channel far the latter 
being provided with a valve such as 37 
located on the inlet side ol a static mixer 
such as 38. Likewise, valves , such as 39 
25 control the flow of each ol the resins and 
they are located one In *»hifflffrf 7 near la* 
jectfcm none 19 and the other in channel ft 
near injection none 20> 
The advancement of drffimg and the 
30 terming ol tubing 8 and its sleeve 6 ere 
carried out as Illustrated dlagrannnatkadly 
m Figures 3 to 5. In Figure jTilseves 11 and 
12 are illustrated deflated and inflated 
respectively. Sleeve 11 is test with body 10 
33 and descends with body 10 as a result ol oil 
pressure, in the general circuit 23, exerted 
on piston 4a mat with body 1ft under die 
control ol control unit 9 (Figure 8). Oil 
entering the top part of cyhnder 42 via 
40 drank 41 pushes the piston down, sleeve 12 
remain inn firmly appned against tubing 8 by 
prerioen Inflation ofthe sleeve. Thus, as tool 
2TTOBTeeses downwards, body 10 descends 
Ar relative to sleeve 12. Potmers 1 5 snd 16 fast 
45 with body 10 also descend and, during this 
movement, a certain amount of resin is 
extruded in none 20 to form sleeve 5. the 

1 whereas^resht 

. ifow of which Is 
different from the resin used in the making 
of sleeve 6. polymerises near heating 
element 17 to form tubing 8. It Is of course 
understood that the quantities injected sre 
55 in proportion to the downward progress of 
the tool and the Thickness ol the respective 
sleeve or tubing. For example, the sleeve 6 
may be shout 10 mm thick and the tubing 8 
about 50 mm thick. The control unit 9 
60 controls the supply of reams. 

The tool oontuuiee to advance downwards 
until piston 40 ranches the bottom of 
cylinder 42, Figure 4- This leads to me 
immediate inflation of sleeve 11. Figure 5, 
65 which holds the body 10 while sleeve 12 is 



exwunen m none dn to toss 
resin gradually polymerising 
_ of the heating elemenJ liC 
50 extruded in zone 19. the flo 



deflated to enable It to take up a lower 
position as the result of injection of oil into 
die part of cylinder 42 located below piston 
40. The automatic inflation of sleeve 11 may 
be ensured by an dec tries! impulse from an 
end of stroke atop 58. the impulse being 
transmitted by wire 61 to control unit 9. 
Hgure 8. As solenoid flap valve control 
circuits which control hydraulic feed to the 
hydraulic circuits are well known, details of 
the various circuits ensuring inflation and 
deflation of the sleeves have not been 
illustrated. Thus, daring a period of 



Valves B and P may be dosed in the event of 
the forming machine being stopped or due 
to detection of a high pressure none by 
detector 53 ooupiec to control unit 51 by 
C53. In this ffluxtration, the none including 
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wMch may be very short, sleeve 12 moves 
down to a lower level to that when the top of 
cylinder 42 is close to piston 40. all that is 
necessary is to apply o& under pressure once 
again inside sleeve 12 and release the 
pressure inside sleeve 11 to return to the 
taWai conditions illustrated in Figure 3. For 
this purpose an end of stroke stop 59 may be 
used which sends a releasing impulse by 
wire 60 to control unit 9 (Figures land S). In 
Figure 8, then, are found the oil circuit 23. 
resin supply circuit 5 and 7 and mod circuit 
4 comprising a down channel 4a end an up 
channel 46 in none Z, Figure 7. 

A high pressure pump 45 suppose the oil 
necessary to inflate formers 15, 16, shield 22 
and sleeves 11 and 12. A first circuit 43 leads 
to controls CIS, C16 and C22 for inflating 
formers 15, Id and shield 22. In the same 
way a second circuit 44 leads to controls CU 
and C12tor sleeves 11 aad 12. The assembly 
of circuits 48, 49 snd 50 controlling controls 
Q5, 06, and G22, and circuits 46 and 47 
controEing controls CU and C12 sre placed 
under the control of the general control 51 
for advancing or stopping the forming 
machine and in consequence piston 40. the 105 
movement of which depends on the oil fed 
vje circuit 41* Circuit 41, serving channels 
C42e and C42e controlled by control 
channels 62 and 63 from the general control 
51, enables, via channel C42o, the drill to 
advance downwards nod the sleeve 6 
tnbmg 8 forming machine to 
staultsxeoueiy, and enables, via ™ _ _ 
C42*. cytoderjC to descend after deflation 
of sleeve 12. Wires 61 and 60 transmit the 
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hnpulscs scat out by the end of stroke stops 
58 and 59 to the general control 51 in order 
to control the automatic setting in motion of 
the inflating and deflating operations for 
sleeves 11 and 12 via control channels 46 
and 47. The mod circuit 4 is also placed 
under the control of controls CE, CP and 
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the tube mating msohtne, end the htflstabfo 
sleeve*, hu been indicated by the letter Z. 
Tile moulding gone hu been indicated by 
the letter M. As far ai the mud circuit u 
coiicemed, it U seen that it is ted in by 
flexible hose 3 end returned by channel 4b 
in annular section A. Supply circuits 5 end 7 
far resins end hardeners are placed under 
tiie control of control* C35, OS and C35, 
C36 as weU as controls C37 end C'37 
controlling valves 37 for the hardener 
dxtnthsandC39endC'39ecntromngTslTes 
39 for the resins supply. A channel 54 
connects control unit 51 to controls C35 to 
C*36 thus bringing the resta flow under a 
control relative to the speed of advene* by 
any desired method, channel C53 also 
enabling this flow to be brought under a' 
control relative to the pressure existing at 

ttedby 



the bottom of the drilling. Thus the 
retractable tod 2, during Its descent, ed- 
vaneea Us head gradually dowa wards fax the 
tubing and cuts a wall in a truncated shape 
until meeting up with the protecting sleeve. 
This truncated shape cutting may alter- 
natively be carried out by a boring sleeve, 
fl^„»l*evc .being located Just above the 
drilling toot If a cement plug has been 
poured, it is broken up by means of the 
drilling toot the pressure at the bottom 
befog contained by the clamps on the 
m sc htne In the conventional way. When 
former 15 reaches the point where the 
truncated portion commences, resin is 
injected without hardener thus forcing out 
the mud, then the controls are set for the 
feed of hardener and resin. While the 
ataobinc is descending and as soon as 
former 16 reaches the bottom end of the 
truncated cone, the controls are set for 
forming the outer sleeve. In this manner a 
Perfect Joint is made between the earlier 
tubing and a new section of tubing, the end 
of the new sleeve being held between two 
truncated layers of tubing resin. Thus the 
machine constructed enables a perfect 
tubing Joint to be made after an in~ 



tbe bottom of the _.. 
P^Bwure sensor 53 by any desired 
Control unit 51 Is operated 
from the surface by una T« 

Inadditioa to these controls, a dotted fine 
C 53 has been illustrated to show a special 
connection the object of which is to send s 
signal set in motion by Tory high pressure or 
an eruption. Una signal, by means of 
connection S5* enables the dow of resins to 
?S ***** 9 of heating eloments 
17 and 18 of formers 1$ and 16 to be 
switched off, by means of connection 56 for 
controlling the closure of the mud circuit 
valves B and P sad by means of oonnectkm 
57 for controlling the inflation of sleeves XI 
and 12, with the object of locking the 
inachine and proceeding to Insert a cement 

At these various circuits can be of any 
form and as they are not part of the in- 
vention insofar as fte amplication of the 
units, which can be obtained from trade 
sources, fa Concerned, .it has not 
deemed necessary to fUnstrate la 
each control, whose structure m 
form. The control of resin flow r-nug mwo 
flows to a rate of increase of 10%. Thus, 
even If the bore hole passes through an 
underground cavern which may be protect 

SSL^SL^? »1ig« imaease fa sleeve and example whea restarting the tuMng process 
taWog ? c !????f™^ lb* reajoa of the wtththo object of ^onnactSgft tetho 
ca vnrn. Agmin it will be noted iEat although rorcviousiy f ormed portionT^ 



It self-evident that the trjermohsrdenbtg 
materiabj which may be used to form the 
sleeve and tubing can be of any sort 
provided that their mechanical properties 
are sufficient to take the place of con- 
ventional tubing. Thus the invention en- 

SSESniSSJ 5 ***, 0 ' torndng a tubing 8 
without making a sleeve 6. 

In addition Co the abowwenfloned 
aOThoatkms, that is to sav borehole drilling 
with simultaneous kwwfcw of tubing con- 
tinuously. the stooping and fee restarting of 
the downward advance, the ntachineoon 
atoo be used tp make the internal steeretog 
of tubes even If filled with water or to make 
40 ileeving of a punctured or 

coupleteiy ■ oxidised tube* 

Finally, the controls for advancing the 
tool downward! by means of sleeves 11, 13 
•ad cyfinder 42, can be reversed to return 



.™ Again it will be noted tnsi although 
such caverns are uauaHy tilled with water, it 
is always possible to make the sleeve 
the materiel thereof is selected to 



WHAT TO CLAIM 1S>— 
1* A method of exploratory drilling 



uT-wTVr^ iZTT-i ri-Zr: i^T/ 0 ** matnoa or exploratory drilhna 
^L^^^^^ 1 ^^^^ fornprlsbig drilUng a hole^ mould^ 
%JFh?^^^J%& tuWng W the wafl of the drSedhole 

stifl be moulded norrnaHv. simultaneously with driffing of the ^ * ^ 

tube preventing caving In of the i 
ingress of «— **- 
2. A I 



stifl be moulded normally. 

If drilling must be interrupted, the flow of 
hardener is stopped by means of valves 37 
and the resin cficnto are drained of har- 
dener. If urOfing recommences, a start v 
made by machining the Inner welt of the 
bottozn part of the tubing a few yards above 

jit 



hole, the 
._ strata and 

. water. 

- ... method of exploratory drilhna 
eompruung drifting a hole by passing I 
drilhng tool downwardly through tile earth, 
moulding a tubing around the wall of the 
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drilled hole simultaneously with the 
do wnwa rd movement of the owing tool, to 
pre tent caving in of the strati Mid ingress ol 
water* wherein an expendable member 
5 carried by the drilling tool 1* expanded 
h rforcil y against the moulded tu bing to as to 
prevent rcJetrvu movement between the 
expendable member end the tubing end a 
force It exerted between (fan stationary 

10 expandable member and the drilling tool to 
cause the drifting tool to progress down* 

waidfe, ^ 

3* A method according to either clafan 1 
or cUdm 2, In which monltfing of the tubing 

15 is carried out by extruding aoouldable 
material therefor from en injection none 
around the wall of the drifted hole, the 
injection none befog gradually moved 
dwnwaidi^pajaltol to the drllaogaxb. 

20 4* JC method* according to daun 3* In 

extrusion to aaraca the extruded tubing. 

5. A method according to data 4, in 
25 which the extruded material b cooled prior 

to being heated. 

6. A method according to any of the 



sleeve directly against the wan of the dr 
30 hole prior to moulding of the tubing, 

7, A method according to claim 6, in 
wtdoh moulding of the sleeve is carried out 
by nrtrudHig mouldnmc material therefor 
from an Intention sone smund the wall of 
35 the drilled hole, the injection 



none being 
Id to the 
material 



ftuattymoted 
Bag axis, and heating the 
after extrusion* 

8. A method according to either ckim 6 
40 or dahn 7, in which the material for the 

sleeve is such that polymerisation thereof 
taxes ptace.bi the pretence of water. 

9. A me$od according to claim 8. In 
which me material for the tubing Is such mat 

45 pofrmcrisatkm thereof takes place screened 
from water. 

10 # A method sooordmj to any of claims € 
to 9. m which the montoTng of the sleeve b 
carried out screened from rock fragments or 
50 particles* 

11 . A method according to any of claims 6 
to 10. In which the rates of flow of the in- 
jected materials ere controlled so ss to 
maintain a constant thickness of both tubing 
55 and sleeve when pasting through an un- 
cut the 
s drilfing 
Ttfcng the 
the tool 
body, a 



A machine for 
method of claim I, 
tool, a supporting body for 
60 drilling tool,, a motor for 
and mounted below the 



tubing moulding material to the Injection 
sone of the former. 

13. A machine for carrying out the 
method of claim 2, comprising a drilling 

£tttmg ^xSTa^niotor^pT r ot S migmw^tooi 
and mounted below the tupporuug body, a 
Brat inflatable annular sleeve Axed to the 
body, a second inflatable annular sleeve 
tnovabty attached to the body, a hydraulic 
jack to control the movement of the second 
annular sleeve with respect to said body, a 
tubing former on mid body tor forming a 
tubin g, said former having an injection sone 
at its lower 
robing 
none of 

14, A machine aeeordmg to .. 
12 or claim 13, comprising a sleeve former 
on said body and positioned below the 
tubing former, the sleeve former 
mjectton sone at its lower end, and a 



un ronncr nnvtng en injeouoa zone 
irer end; and feed circuit for feeding 
moulding material to the Injection 
the tubing former. 
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circuit for feeding sleeve mooidrag material 
to the injection none of the sleeve former. 

15. A machine according to any of claims 
12 to 14 is which the or each former Is hv 
fmtsble and Includes heating means, 

16* A machine according to dahn 15, in 
which the tubing former mclndes cooling 
means between the injection roue and 
heating means. 

17* A machine according toany of claims 
14 to 16, m which said body carries an In- 
flatable annular shield immediately below 
the Injection sone of me sleeve former. 

1& A machine according to claim 13 or 
any of chums 14 to 17 when dependent on 
claim 13, in which the second Inflatable 
sleeve b mounted on a cyflndnr the ends of 
which have aeals alideble on an external 
cylindrical portion of the body, the body 
carrying a ring dividing the Interior of said 
cyfinder into two annular chambers, inlet 
and outlet orifices for feeding oil to said 
chambers being provided. 

19. A msohme according to any of claim* 
12 to 18, In which the or each ie odmg circuit 
for moulding material comprises a «»h*w4 
for a tncTTaohardetring resin or cement and 
e channel fur a hardener, said ohanncU 
feeding Into a statu mixer immediately 
upstream of the injection sone of said 
former, a first valve controlling supply of 
hardener to ssid static mixer and a second 
valve controlling supply of the mixed 
materials to said iajecf 
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tubing former on said body lor forming the 
tubing and having an injection none at its 
lower end and a feed circuit for feeding 



20* A machin e according to any of claims 
13 to 19 In which en npper part of tald body 
include* control means for controlling mud 
circulation, operating oil circulation, 
moulding inateml dfcujatkm and heating 
circuits. 

21. A machine according to claim 20, 
re sensor for sensing the 
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pre* 
drill 



l hole being 
tfce flow os 



10 



IS 



in the bottom of 
Jed And lor continuing 
moulding material. 

22. A machine accosdtng to claim 21 
when dependent on dabs 1$ In which said 
control means is adapted to act on reception 
of an impulse from the pressure sensor such 
that, when tbo preature sensed by the sensor 
exceeds a prcoetcrAilnod velne, said control 
sans causes the delHeryofmsd to the drill 



tool and to stop, both the sleeves to Inflate, 
the or each hardener delivery valve to dose, 
the or each delivery valve for the moulding 
material to dose at the outlet from the or 



drained of hardener, the switching off of the 
or each heating element circuit and a halt to 
the aaachhiejs progrcm downwards* 
carding to any of < 
aaid control net 



20 20 to 22, in 



chides means for automatically letting in 
motion the inflation of the first sleeve 
deflation of the second sleeve snji Its 
descent under the control of a first end of 
stroke stop in said hydraulic jack, a second 23 
end of stroke stop being connected to means 
for setting In motion Inflation of the second 
sleeve* deflation of the first sleeve and the 
filling of the other annular chamber in said 
hydraulic Jade 30 

24w A method of exploratory drilling 
substantially as herein described. 

25. A machine for exploratory drQBftg 
substantially as herein described with 
reference to the accompanying drawings. 35 
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